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Introduction: In 2012, the tuberculosis (TB) notification rate among Romanian TB facility
doctors and nurses was 7.2 times higher than in the general population. This indicates that
transmission is ongoing inside TB facilities and that TB infection control measures are
insufficient. To help prevent nosocomial TB transmission a project was implemented that
aimed at providing nationwide tailor-made technical assistance in TB infection control
(TB-IC) in TB treatment facilities, including the development of TB infection control plans.
The objective of the present article is to describe the implementation of the project and
to discuss successes and challenges.
Study Design: The project was an implementation study using two methods of evaluation:
(1) a cross sectional questionnaire study; and (2) collection of information, during the
training, on challenges related to infection control and to the project implementation.
Methods: The project team developed a TB facility infection control (TB-IC) plan template,
together with the Romanian experts. The template was discussed and agreed upon with
the experts at a meeting and thereafter distributed by email to all TB facilities. Afterwards,
a training of trainers (TOT) seminar was organized which included the provision of in-
formation about different training methods, as well as information about TB-IC. The TOT
was followed by training for key TB-IC providers. Information about use of the TB-IC
template was gathered through a self-administered questionnaire sent to all participants
of the expert meeting and the training (42 people). Additionally, non-systematized dis-
cussions were held on broader challenges in TB-IC implementation during the training.
Results:Within the project 42 key TB-IC service providers were trained in TB-IC, including 9
who were trained at a TOT seminar. The trainees were specialists working at the national
level, such as country TB coordinators, or at the TB facility level: TB doctors, epidemiolo-
gists, laboratory specialists and maintenance engineers.
Out of 42 key TB-IC service providers who were trained, only eighteen responded to the
questionnaire (no reminders were sent). Out of these, 14 had used the TB-IC plan template
after the project team disseminated it to them by email. The remaining four TB-IC serviceeu (I. Dinca).
Elsevier Ltd on behalf of The Royal Society for Public Health. This is an open access article
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facility TB-IC plans.
Related to the use of TB-IC plan template, the following broader challenges in TB-IC
were identified: a lack of authority of the individuals responsible for TB-IC to implement
the TB-IC measures, lack of training among facility epidemiologists on TB, underdeveloped
system for reporting TB in healthcare workers, difficulties with triage of the TB suspects,
and poor facility infrastructure hampering implementation of TB-IC measures.
Discussion: Implementing TB-IC plans in Romanian health care facilities proved to be
challenging, mainly due to the fact that the national infection control plan for TB was not
yet adopted at the time of project implementation, and therefore there was neither a
regulatory framework to support TB facility-IC planning nor any related budget allocations
for the implementation of the facilities' TB-IC plans. Nonetheless, most respondents who
answered the questionnaire (18 of 42 responded) indicated that they had started using the
TB-IC plan template, which represents a full package of infection control measures that,
when implemented effectively and in its entirety, may be expected to reduce nosocomial
transmission.
The study's limitations are: very low survey response rate, thus there is a likelihood of
responder bias.
© 2015 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public
Health. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
In the past decade, the tuberculosis (TB) notification rate in
Romania decreased by 41%, from 143 TB cases per 100,000
population in 2003, to 85 per 100,000 in 2013.1 The treatment
success rate in all new cases increased from 51.0% in 1995 to
85.7% in 2011, thus meeting the World Health Organization
(WHO) global target of 85% treatment success rate. The suc-
cesses in TB control in Romania have been guided by a series
of guidelines: ‘Methodological guideline for the implementa-
tion of the TB Program’,2 ‘Management of MDR TB cases’,3
‘Guideline for epidemiological surveillance of TB and moni-
toring of implementation of the TB program in Romania’4 and
‘Guideline for anti-TB medicine management’.5 In 2011, a
national TB-IC plan was developed for the period 2013e2017.
Although achievements have been made by TB facilities in
improving TB-IC, the implementation of infection control
practices is still insufficient in many TB facilities.6 Therefore,
the objective of the present article is to describe the imple-
mentation of a project that aimed at implementing TB control
practices in TB facilities in Romania and to discuss successes
and challenges.
Background
The TB network in Romania consists of 87 hospitals with
inpatient TB departments, 174 TB ambulatory (outpatient)
facilities and 113 TB laboratories. Each of the 41 counties in the
country has at least one TB ambulatory clinic and has access
to a TB laboratory in the same or in a neighbouring county. In
2013, two centers for the management of multidrug-resistant
TB (MDR-TB) were in operation, functioning as centres of
excellence. The centers had appropriate infection control
measures implemented, such as high adherence of staff to TB-
IC practices, properly rehabilitated buildings, and rooms thatenable the segregation of patients into small groups according
to drug susceptibility testing (DST) results (observation
captured during the project).
According to a survey conducted by the National TB Pro-
gramme (NTP) in 2012 (unpublished) on TB disease among the
employees of TB facilities in Romania, in the period from 2008
to 2012 there were 115 TB cases identified in the TB hospitals
and 20 cases in the TB ambulatory facilities. This corresponds
to an average of 307 cases of TB among TB facilities' employees
(TB doctors, nurses, laboratory staff, administrative staff, etc.)
notified per 100,000 healthcare workers per year. Further
disaggregation for TB facility doctors and nurses provided a TB
notification rate of 577 cases per 100,000 in 2012, whichmakes
these staff a high-risk population for acquiring TB. For com-
parison, according to the Tuberculosis Surveillance and
Monitoring in Europe 2014 report,1 the notification rate of TB
in the general population in Romania in 2012 was 85 cases per
100,000 inhabitants.
High rates of TB in healthcare workers (HCW) are associ-
ated with poor TB-IC measures at the health facilities.7
Insufficient TB-IC at the facility level also increases the risk
of infection for the persons visiting ambulatory facilities and
for visitors and inpatients of the TB hospitals. TB patients in
the hospitals may become re-infected with another TB strain,
which is especially problematic if the new strain is a drug
resistant strain.
To improve TB-IC in Romania a project was implemented
by TB Consult in close collaboration with the National TB
Programme (NTP) of Romania and the European Centre for
Disease Prevention and Control (ECDC). The purpose of the
project was to provide nationwide tailor-made technical
assistance in infection control in TB facilities (TB-IC) and to
support TB facilities to develop their own functional TB-IC
plans and to implement them. In addition, it was planned to
make the package of materials produced for the project
Fig. 1 e Chain of project activities.
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Union/European Economic Area (EU/EEA) countries.e A TB-IC Commission comprises of a group of experts nomi-
nated by the management of each hospital and is aimed at
coordinating TB-IC activities of the different sections of the TB
facility. This commission is a multidisciplinary group, consisting
of an epidemiologist, the coordinator of the TB activities in the
facility, the head of each department and nurses from each clinic
section. Including the facility manager and representatives from
administration and accounting services enables a better moni-
toring and budgeting of this activity. Ideally this commission
should be integrated in the nosocomial infection commission.Methods
The project was implemented by a team of experts in TB-IC
from the Netherlands and Romania working together with
the NTP of Romania. The project was an implementation
study using two methods of evaluation: (1) a cross sectional
questionnaire study; and (2) collection of information, during
the training, on challenges related to infection control and to
the project's implementation. The team used a descriptive
cross sectional study design to assess the use of the TB-IC
template, using a self-administered questionnaire. The chal-
lenges with TB infection control and problems encountered
with the implementation of the project were discussed during
the plenary sessions of the training and recorded in a report.
The project started with an inception phase, during which the
main stakeholders in the country refined the project's objec-
tives and agreed on themethods. These stakeholders included
the NTPmanager, coordinators of the NTP departments (MDR-
TB, surveillance, drugmanagement) and TB coordinators from
Bucharest. All activities and steps of the project are reflected
in Fig. 1. The next step of the project consisted of the devel-
opment of a TB facility IC plan template divided into several
sections. The project team experts together with the NTP
designed the template in a participatory way and in line with
the guidelines of the World Health Organisation (WHO)8 and
Centers for Disease Control and Prevention (CDC).9
The latest (2009) WHO policy on TB infection control in
health-care facilities, congregate settings and households8
and the framework ‘Implementing the WHO policy on TB
infection control in health care facilities, congregate settings
and households’10 both give guidance for TB-IC at national
level. However, detailed step-by-step guidance regarding the
development of a TB-IC plan at the level of a facility was not
available. Such step-by-step guidancewas needed to translate
the national level TB-IC policy into managerial activities,
administrative and environmental controls and measures of
personal respiratory protection at the level of a facility. At the
same time international guidance needed to be adapted to the
local setting to be in line with the country's legal and regula-
tory framework, to reflect the local situation and availableresources, and to be suitable for the local patients' and staff's
behaviour. The team therefore developed a facility TB-IC plan
template tailor-made to the Romanian environment. The
template contains various sections that need to be filled-in by
relevant staff at each facility; this could be a TB-IC committee
representative, a nosocomial infections committee represen-
tative or a TB-IC responsible person. The template consists of
the following sections: IC commission,e TB risk assessment in
the facility, managerial activities, administrative controls,
environmental controls, personal respiratory protection, TB-
IC in TB laboratories, monitoring and evaluation (M&E) of
TB-IC and budget related to TB-IC activities. Each section of
the facility TB-IC plan template includes a succinct back-
ground, presenting the theory to underpin the planning pro-
cess. Only the sections of the facility TB-IC plan that are
relevant for the health care facility according to the results of
the risk assessment need to be filled-in. The sections consist
mainly of tables and forms that altogether, when filled-in,
comprise the facility TB-IC plan tailored to the specific situa-
tion of each facility, the needs and capacity.
The first section of the template gives guidance about the
setup of the IC commission, its composition and re-
sponsibilities. At facilities where nosocomial infection control
commissions are already established, functional and cover
TB-IC, this step can be omitted. The second section outlines
how to conduct the risk assessment inside the health care
facility (Fig. 2), including riskmapping. To develop this section
the project team made use of the materials developed by the
International Council of Nurses on risk reduction and inter-
professional collaboration for TB infection control11 and the
classification of health units and procedures, based on risk
categories.8 The subsequent template sections reflect TB-IC
control activities e managerial controls, administrative con-
trols, environmental controls and personal respiratory
Fig. 2 e Instruction for TB risk assessment at a facility.
p u b l i c h e a l t h 1 3 1 ( 2 0 1 6 ) 7 5e8 178protection. A separate template section is dedicated to labo-
ratory TB-IC, reflecting the specific issues and needs of labo-
ratories and the applicable TB-IC procedures. Thereafter
follows a section on M&E that includes indicators related to:
the implementation of the isolation policies, access of TB di-
agnostics and follow up, training process and educational
activities, the risk of TB disease among staff, implementation
of environmental TB-IC measures, proper maintenance of
equipment and personal respiratory protection. This template
section also suggests how and with what frequency the in-
dicators should be monitored. The last template section e
budget e includes the recommended steps of a budget
development process, as well as examples of the most
important budget lines to be reflected in the facility budget
related to TB-IC. The template document highlights that each
facility needs to identify their own activities according to the
risk assessment and taking into account the (TB) IC measures
already in place.
The draft facility TB-IC plan template was discussed
extensively with the Romanian experts during a two-day
meeting using methods such as small group work, poster
presentations and plenary discussions. They provided
detailed feedback regarding the content, utility and applica-
bility of the template in Romanian facilities. Even the lan-
guage of the plan was adjusted, following the suggestion ofthe experts, based on what they perceived to be more pre-
scriptive instruction and therefore more relevant for the
Romanian communication style. Afterwards the amended
facility TB-IC plan template was distributed to facilities,
whose representatives had attended the expert meeting. They
were asked to use the template for developing or updating the
facility TB-IC plan in their own facility or, in case they were
county TB coordinators, to promote it in the county.
After the development of the TB-IC plan template a half-
day Training of Trainers (TOT) and two-day TB-IC training
for key TB-IC providers were organized for 9 and 42 persons
respectively. The project team involved experts who could
influence TB-IC practices in the facilities and beyond: facility
supervisors, county managers and the coordinators of the
different departments inside the NTP. Both training events
were designed based on a training needs assessment among
the professionals in charge of TB-IC in the facilities. The
objective of the TOT was to build the capacity of the selected
trainers to be able to conduct TB-IC training for key providers
in the future. This was put to immediate use as the TOT at-
tendees co-facilitated group work at the training for key TB-IC
providers that was conducted right after the TOT. The training
materials were developed by the project team and they
focused on: a) improving knowledge, such as knowledge of the
local legislative acts applicable to TB-IC; and b) strengthening
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germicidal irradiation (UVGI) and respirator fit-testing. In
addition, the TB-IC training for key providers was used as an
opportunity for the participants to discuss their progress and
achievements in developing their facility TB-IC plans and
implementing them, as the training took place two months
after the facility TB-IC plan template had been distributed to
the facilities. Finally, the training represented an opportunity
to talk about broader issues, which the participants encoun-
tered while developing the TB-IC plans in their facilities,
discuss solutions, and identify a few common challenges to
TB-IC implementation in Romania which were encountered
by a number of facilities.
Three months after the expert meeting (one month after
the TB-IC training for key providers) an evaluation survey
questionnaire was sent out to all the participants of both
events (expert meeting and training) to check howmany have
used the facility TB-IC plan template and if it was useful in
their work. The other questions of the survey addressed
whether there were any new interventions/changes in TB-IC
activities at the participants' facilities after attending the
events organized by the project, and if they would attribute
these TB-IC interventions and changes to the project. This
information was not provided by all participants and when
provided it was incomplete. The information was therefore
not analyzed further.
At the end of the project a dissemination meeting was
organized with several stakeholders from the Romanian TB
program, including the Ministry of Health, international or-
ganizations and local civil society representatives. Represen-
tatives of other high TB priority countries of the European
Union were invited as well to facilitate sharing and learning
from the regional experiences.Results
For the duration of this six month project, a series of quanti-
tative results, as well as some process-related results, called
broader challenges, were identified.
The end-of-project survey was filled in by 18 of the 42
participants attending the expertmeeting and the training (no
reminders were sent). Fourteen respondents (77.7% of those
that responded to the questionnaire) reported having the op-
portunity to use the template of the TB-IC plan, after the
project team disseminated it, and found it helpful. The other
respondents were planning to use it in the near future. Fifteen
respondents (83.3%) had introduced new interventions or
made changes in TB-IC activities at their facilities e such as
appointing a TB responsible person, triage of TB suspects,
separation of smear-positive TB patients, making respirators
available for staff memberse after participation in the project
activities (expert meetings and/or training). All of these 15
respondents attributed these changes to the impact of the
project.
The training on TB-IC for key providers was not only
valuable for helping participants acquire TB-IC related
knowledge and skills; it also helped identify the common
broader challenges to TB-IC implementation. In the area of
managerial activities the following challenges were identifiedduring the discussions organised as part of the training: a) lack
of authority of the TB-IC responsible persons to implement
the TB-IC measures; and b) lack of training among facility
epidemiologists on TB as an airborne transmitted disease.
Another identified broad challenge was the fact that the
system for reporting TB among healthcare workers is
currently underdeveloped in Romania. The Law No. 319/4 July
200612 regarding health and security of labour sets out ‘a set of
institutionalized activities aimed at providing best working
conditions, protecting life, physical and emotional integrity as
well as the health of workers and other participants in the
work process’. The same law (Art. 5. h) defines professional
disease as a ‘condition produced during the process of per-
forming a profession, caused by physical, chemical or biologic
harmful agents, specific to that workplace, as well as by
excessive strain, during the work process’. Data for the
reporting system regarding TB disease among staff working in
the National TB network in Romania is collected through
questionnaires sent to county coordinators. In some facilities,
a reporting system for TB among healthcare workers does not
currently exist and in these TB is not declared as a nosocomial
infection, or as an occupational disease.
Finally another broad challenge identified during training
was related to triage of suspected TB patients in ambulatory
facilities. Due to lack of space and human resources triaging
has been difficult to implement. Even restricting visits to in-
fectious TB patients is difficult to implement because of the
Romanian legislation (Order no. 1284 of 17/12/201213), which
does not allow restriction of visitation.
In the area of environmental control measures, the iden-
tified challenges were mainly related to poor facility infra-
structure, e.g.: the physical condition of the buildings, limited
possibility for triage, separation and isolation of the patients
and unavailability of appropriate shielded ultraviolet lamps
on the Romanianmarket. Therewas a need to improve the use
of natural ventilation. Even in facilities where mechanical
ventilation was installed, this was often not functional
because of the lack of maintenance or funding to sustain its
operation. Reported difficulties related to personal respiratory
protection were mainly related to the challenges in the se-
lection and procurement of respirators, the insufficient use of
respiratory protection in ambulatory facilities, and the use of
surgical masks by patients.
In addition to the list of challenges provided above, the
participants concluded that TB-IC has to remain high on the
agenda so that the changes in staff behaviour toward safer
practices occur in every facility.Discussion
The facility TB-IC plan template was one of the main outputs
of the project, which as a full package of infection control
measures, when implemented effectively and in its entirety,
may be expected to reduce nosocomial transmission.14e16
Others have underlined that making IC plans site specific to
a facility's needs is the first andmost important step to ensure
adoption of measures by healthcare workers.16 The avail-
ability of a TB-IC plan in a facility in Uganda, which was the
subject of a study by Buregyeya et al.,17 proved to be one of the
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implementation of TB-IC measures. In the Ugandan study,
facilities where staff members were trained in TB-IC were
more likely to have a TB-IC plan; nevertheless in facilities with
a TB-IC plan this did not, of itself, appear to ensure that there
was a perception of ownership of the TB-IC interventions
among the staff. In order to increase the local ownership of
our project deliverable, the TB-IC plan template in Romania
was developed according to the principles of teamwork, co-
design and co-production. The experts involved in the initial
template design came from the field, where they were
responsible for the development of the TB-IC plans for their
facilities or for advising a number of other facilities in their
TB-IC planning processes. The initial expert meeting assisted
in ensuring that the TB-IC plan template responded to the
needs at the local level, in terms of reflecting the local con-
ditions, available resources and the local legislation. The
participatory approaches used during the meeting enabled
further co-design and co-production among participants, thus
besides gaining familiarity with the product they also became
advocates of using this tool in their daily work. This could
explain the high (77.7%) usage of the facility TB-IC plan tem-
plate by those who answered the questionnaire and the
intention of the rest of the respondents to use it. This is
encouraging, since the project's core activities e the devel-
opment of the facility TB-IC plan template and the training on
TB-IC for key providers - were conducted in just four months
and evaluated by a survey after three months from the
moment that the facility TB-IC plan templates were distrib-
uted to the facilities.
It was particularly useful to conduct the project dissemi-
nation meeting with participants not only from Romania, but
also from Bulgaria and Lithuania to share the experiences on
TB-IC activities among these high priority EU Member States.
The dissemination meeting was an opportunity to identify
common issues in TB-IC and TB in general in the participating
countries, to discuss the approaches to TB-IC used in
Romania, what were the lessons learned and what could be
replicated in other high priority countries of the region.
Several challenges were encountered during the project's
implementation. The main challenge was that the national
infection control plan for TB in Romania had not been
adopted at the time of project implementation. Thus, there
was neither a regulatory framework to support facilities' TB-
IC planning nor extra funding available for their imple-
mentation. Nonetheless, facilities started using the TB-IC
plan templates and started making changes and improve-
ments based on the template and the skills acquired during
the project's activities.
Since no national mechanism to coordinate the TB-IC ac-
tivities was available, no funding for follow-up activities and
for conducting supportive supervision visits was available.
Supportive supervision should be included in future similar
interventions because, in line with the findings of other
studies,16,17 it is one of the most important motivators to
healthcare workers to practice the TB-IC measures. Support-
ive supervision gives the possibility for receiving feedback in
the job and contributes to the ‘awareness of being observed’16
resulting in more compliance with the IC practices. Involving
other relevant national institutions and agencies in theproject in the absence of a national mechanism has been time
consuming.
Due to its design as an implementation project with a
limited evaluation component the study has several limita-
tions. Only 18 out of 42 persons responded to the question-
naire, which could result in a responder bias i.e. those who
perceived a positive change may have been more likely to
respond. Measuring the uptake of the project components
relied on self-reporting and no independent assessment was
performed. Furthermore, the information about broader
challenges was collected during training sessions and not in a
structured way.
The package of materials produced for this project can be
used for refresher training which helps increase TB-IC
awareness at facility level. The training curricula can
include all or parts of the project training materials, taking
into account the training needs of the participants and the
level of their occupational risk for acquiring TB infection. The
trainingmaterials can also be inserted into the general offer of
continuous education of physicians (postgraduate) by rele-
vant professional institutions and organizations; it can also be
used for updating the preservice (undergraduate) training
curricula.
In the present project, sensitizing key specialists at na-
tional and subnational level, by involving them in the expert
meeting, training and dissemination meeting, was one of the
important achievements and a way to influence TB-IC policy,
including through a bottom-up approach. Policy makers at
national and subnational levels, facility managers and ad-
ministrators all need to understand the value of TB-IC plans
and their implementation in protecting staff and patients.16
To achieve adequate TB-IC in addition to a coherent TB-IC
policy at different levels, it is important to have working
mechanisms and clear tools to support the policy imple-
mentation. The current project focused on providing con-
crete tools - facility TB-IC plan template, and TB-IC training
materials package, to be used after the project's completion.
The other mechanisms should include establishing a TB-IC
Commission at the national level, establishing or strength-
ening facility-based TB-IC commissions, and monitoring of
facility TB-IC plans' implementation. Funds for the imple-
mentation of these mechanisms, including the improve-
ments in the infrastructure of TB facilities, provision of
training and other educational activities on TB-IC, ideally
need to be included in and financed from the national
budget.Author statements
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